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The compounds p-tolyl azide, 1 4-azidobenzaldehyde, 2 1-azido-4-methoxybenzene, 3 1-azido-4-chlorobenzene, 4 (2) were prepared as previously described in the literature. 6 All other reagents were purchased from commercial vendors and degassed by three freeze-pump-thaw cycles and dried over activated molecular sieves.
1 H, 13 C{ 1 H} NMR spectra were recorded at ambient temperature on a Varian Mercury 300 MHz or a Varian VNMRS 500 MHz narrow-bore broadband system. 1 H and 13 C NMR chemical shifts were referenced to the residual solvent. DEPT, HSQC, and COSY were performed on a Varian VNMRS 500 MHz narrowbore broadband system. All mass spectrometry analyses were conducted at the Mass Spectrometry Center located in the Department of Chemistry at the University of Tennessee. The DART analyses were performed using a JEOL AccuTOF-D time-of-flight (TOF) mass spectrometer with a DART (direct analysis in real time) ionization source from JEOL USA, Inc. (Peabody, MA). Mass spectrometry sample solutions of organic compounds from catalysis reactions were prepared in chloroform or acetonitrile. Infrared spectra were collected on a Thermo Scientific Nicolet iS10 with a Smart iTR accessory for attenuated total reflectance.
General Catalytic Reaction: [(
Me,Et TC Ph )Cr(Cl)2](PF6) (1) was added to a 20mL vial, along with 4 mL of acetonitrile as the solvent. The solution was stirred at room temperature until dissolution was achieved. Three equivalents of alkene and one equivalent of azide were added, and the reaction was heated at 85 °C for three days, unless otherwise noted. Then the reaction solution was filtered over Celite and the solvent was removed under reduced pressure. The crude product was purified by flash chromatography on silica gel using gradient dilution unless otherwise noted. Excess alkene and any unreacted azide can be recovered in the pure hexanes fraction.
Synthesis of 2-octyl-1-(p-tolyl)aziridine, 3. 2% catalyst loading: 1-decene (0.116 g, 0.824 mmol), p-tolyl azide (0.101 g, 0.825 mmol), and 1 (0.0202, 0.0165 mmol) were used in the General Catalytic Reaction, purification was achieved using 1% ethyl acetate in hexanes on a silica flash column, resulting in a yield of 0.0532 g, 26.3%. Synthesis of 2-octyl-1-(p-tolyl)aziridine, 3. 2% catalyst loading: 1-decene (0.288 g, 2.05 mmol), p-tolyl azide (0.0911 g, 0.684 mmol), and 1 (0.0168g, 0.0137 mmol) were used in the General Catalytic Reaction, substituting pyridine for acetonitrile, purification was achieved using 5% ethyl acetate in hexanes on a silica flash column, resulting in a yield of 0.0525g, 31.3%. The characterization ( 1 H and 13 C NMR) matched the literature data. .0179 mmol) were used in the General Catalytic Reaction, purification was achieved using 5% ethyl acetate in hexanes on a silica flash column, resulting in a yield of 0.101 g, 52.4%. The characterization ( 1 H and 13 C NMR) matched the literature data. 7 (Table S1 , entry 1) Synthesis of 1-(4-methoxyphenyl)-2-octylaziridine, 5. 2% catalyst loading: 1-decene (0.349 g, 2.49 mmol), 1-azido-4-methoxybenzene (0.124 g, 0.829 mmol), and 1 (0.0203 g, 0.0166 mmol) were used in the General Catalytic Reaction, purification was achieved using 20% ethyl acetate in hexanes, resulting in a yield of 0.122 g, 56.2%. The characterization ( 1 H and 13 C NMR) matched the literature data. 8 (Table S1, Synthesis of 1-(4-chlorophenyl)-2-octylaziridine, 7. 2% catalyst loading: 1-decene (0.352 g, 2.51 mmol), 1-azido-4-chlorobenzene (0.128 g, 0.831 mmol), and 1 (0.0207 g, 0.0169 mmol) were used in the General Catalytic Reaction, purification was achieved using purification was achieved using 1 % ethyl acetate in hexanes, resulting in a yield of 0.0767 g, 34.7%. The characterization ( 1 H and 13 C NMR) matched the literature data. 8 ( N-((tetrahydrofuran-2-yl)methyl) (1-(p-tolyl) aziridin-2-yl)octanoic acid. 2% catalyst loading: 9-decenoic acid (0.361 g, 2.12 mmol), p-tolyl azide (0.0943 g, 0.707 mmol), and 1 (0.0174 g, 0.0142 mmol) were used in the General Catalytic Reaction, no aziridine product or byproduct was identified in the reaction.
Comparison aziridination reactions with [( Me,Et

TC
Ph
)Fe(NCCH3)2](PF6)2 (2) under general catalytic conditions:
Synthesis of 2-octyl-1-(p-tolyl)aziridine, 3. 2% 2 loading: 1-decene (0.310 g, 2.21 mmol), p-tolyl azide (0.0979 g, 0.735 mmol), and 2 (0.0204 g, 0.0147 mmol) were used in the General Catalytic Reaction (substituting 2 for 1), purification was achieved using 5% ethyl acetate in hexanes on a silica flash column, resulting in a yield of 0.0176 g, 9.8%. The characterization ( 1 H and 13 C NMR) matched the literature data. 2 (Table 1 , entry 6) Synthesis of 8-(1-(p-tolyl)aziridin-2-yl)octanol, 9. 2% 2 loading: 9-decenol (0.344 g, 2.20 mmol), p-tolyl azide (0.0977 g, 0.734 mmol), and 2 (0.0203 g, 0.0147 mmol) were used in the General Catalytic Reaction (substituting 2 for 1), no aziridine product or byproduct was identified in the reaction. (Table 3 , entry 1) Synthesis of 3-(2-octylaziridin-1-yl)phenol, 13. 2% 2 loading: 1-decene (0.313 g, 2.23 mmol), 3-azidophenol (0.101 g, 0.744 mmol), and 2 (0.0206 g, 0.0149 mmol) were used in the General Catalytic Reaction (substituting 2 for 1), no aziridine product or byproduct was identified in the reaction. (Table 3, 1-decene (0.315 g, 2.24 mmol), p-tolyl azide (0.098 g, 0.748 mmol), thallium(I) hexafluorophosphate (0.0051 g, 0.0145 mmol) and 1 (0.0179 g, 0.0146 mmol) were used in the General Catalytic Reaction, purification was achieved using 5% ethyl acetate in hexanes on a silica flash column, resulting in a yield of 0.0423 g, 23.4%. The characterization ( 1 H and 13 C NMR) matched the literature data. 9-decenol (0.266 g, 1.70 mmol), p-tolyl azide (0.0756 g, 0.568 mmol), and 1 (0.009 g, 0.0073 mmol) were used in the General Catalytic Reaction, with CD3CN substituted for the solvent. CH2Br2 (0.040 mL, 0.568 mmol) was added as an internal standard for integration. 1 H NMR integration showed the following products to be present: 9, 50% conversion; p-tolyl azide, 30%; p-toluidine, 18%. Additionally, 2.5 equivalents of 9-decenol were found to be present. 1-decene (0.227 g, 1.61 mmol), 3-azidophenol (0.073 g, 0.539 mmol), and 1 (0.0132 g, 0.0108 mmol) were used in the General Catalytic Reaction, with CD3CN substituted for the solvent. CH2Br2 (0.038 mL, 0.539 mmol) was added as an internal standard for integration.
1 H NMR integration showed the following products to be present: 13, 44%, 3-azidophenol 28%, 3-aminophenol 28%. Additionally, 2.3 equivalents of 1-decene were found to be present. Table S1 . Catalytic reaction with 1 and aprotic functionalized alkenes and organic azides. 4 mL of CH3CN as solvent at 85 °C for 3 days. 1 employed as catalyst at 2% loading with a 3/1 alkene to azide ratio. . 13 C NMR of N-((1-(p-tolyl)aziridin-2-yl)methyl)aniline, 14, in CDCl3.
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Computational Section
All calculations were performed using Gaussian09 10 on the Newton High-Performance Computing cluster at the University of Tennessee, Knoxville.
Functional validation.
In order to choose a density functional theory (DFT) exchangecorrelation functional that accurately describes the systems under investigation, we first validated the TPSSh functional 11 against the known spin states and geometries for the isolated catalysts. Functional validation was performed using the cc-pVTZ basis set. 12 For [( Me,Et TC Ph )CrCl2] + , (1), the DFT method must show a quartet-spin (S = 3/2) ground state, in accordance with the magnetic characterization of the complex. TPSSh/cc-pVTZ correctly predicts the quartet spin state as the ground state. Results show that the complex is energetically more stable in the quartet spin state than in the doublet spin state by 38.1 kcal/mol. In addition, calculated bond lengths around the Cr center were compared to corresponding bond lengths in the crystal structure. 6 The mean absolute error (MAE) of the 6 bonds to Cr is 0.010 Å. Based on its performance, TPSSh was chosen for all further calculations. Free energy calculations. The general steps for obtaining free energies of the catalyst species are (1) construct an initial guess structure, (2) run a geometry optimization with the cc-pVDZ basis set, 13 (3) perform a frequency calculation on the cc-pVDZ-optimized structure, and (4) run a geometry optimization with the cc-pVTZ basis set using the ccpVDZ-optimized structure as input. Initial guess structures are built using the Avogadro molecular visualization software.
14 The CIF file of the base catalyst is used as a starting point for builds of all structures, with the chloride ligands being replaced with imides, tetrazenes, or vacancies as necessary. Geometry optimizations are then performed using (a) the TPSSh functional, (b) the cc-pVDZ basis set, and (c) Grimme's D3 dispersion with Becke-Johnson parameters 15 (TPSSh/cc-pVDZ/GD3BJ). The final structure from this optimization is used for a frequency calculation, from which the free energy correction Gcorr is obtained. This structure is then further optimized using the TPSSh/cc-pVTZ/GD3BJ method, from which energy E is obtained. For each species, free energy G is computed as G = E + Gcorr. Figure S20 ). This complex is a seven-coordinate species. The methylene C -Cr -methylene C angle is 113.3°. Figure S22 . Representation of the calculated tetrazene complex without trans-chloride (∆G = -72.9 kcal/mol in Figure S20 ). This complex is a six-coordinate species. The methylene C -Cr -methylene C angle is 74.9°. Comparison of this angle to the corresponding angle in Figure S21 shows that tetrazene formation is sterically more unfavorable in the presence of a trans chloride.
